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Figure 1 Steps in adaptive resolution surface 
generation for an example data set generated from 
two lidar scans of a pile of rocks. First the 3 9  
measurements from the scans are inserted into and 
octree to  generate the SPF. Next the ridge points are 
extracted from the SPF. Finally the ridge points are 
connected into a adaptive resolution surface mesh 
using marching triangles. 
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ComDarison to CAD Model 

Figure 3 Adaptive resolution surface generated from two scans of a target wall used in a test program for safe 
landing on Mars. The coarse scan was taken -200 m from the wall and the fine scan was taken -100 m from the 
wall. Comparison to  a CAD model for the target wall clearly shows that large scale features with sufficient 
measurements are reconstructed correctly while features with few measurements are smoothed to the surface 
supported by the majority of the measurements. 
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Close  up showing resolution interface 

Close u p  of high resolution data 

Figure 4 Adaptive resolution surface generated from measurements collected with a planetary imaging testbed 
using two different sensing modalities. The coarse data set was generated using overhead single axis scanning 
lidar (10 mm spacing). The fine data set was collected using a single camera and structure from motion 3 0  
reburlsir uiiiwii (2 iiiiii spaiiirg). A ciose up of tire overidppiirg regioris s h o w s  tire sirrovtir iriiegrdiiori o i  ihe d a b  
sets with more detailed features being present in the region containing the fine data. A close LIP of t h e  mesh border 
between the data sets shows the seamless transition between triangles of small size to triangles of a large size. 
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